Introduction
Pneumatosis cystoides intestinalis (PCI) is an uncommon condition, characterized by the presence of multiple gas-filled cysts within the submucosa or subserosa of the gastrointestinal tract [1] , it was first described by Du Vernoy in autopsy specimens in 1730 [2] . It is not a disease by itself, it is a radiological or exploratory entity, and in most cases it is secondary to one of the numerous underlying causes, PCI with no clear underlying cause is called primary or idiopathic [3] .
This following article describes a case of primary PCI presenting as acute abdomen due to perforation of a small bowel cyst.
Presentation of case
An 88 year-old hypertensive female patient, who has been previously operated from an appendectomy and an open cholecystectomy, presented to the emergency department for acute onset of severe abdominal pain, nausea and vomiting. The patient noted that she was suffering from watery diarrhea and mild abdominal pain for the last 15 days. Upon examination, the abdomen was distended, with severe rebound tenderness in the left lower quadrant.
Laboratory tests showed leukocytosis, high C reactive protein level, altered renal function. However the liver function test and pancreatic enzymes were normal. A CT scan of the abdomen and pelvis without intravenous contrast was performed and showed signs of intestinal pneumatosis, pneumoperitoneum and mild amount of ascetic fluid (Fig. 1) .
Considering the patient physical exam, and the high suspicion of bowel ischemia and perforation, an urgent laparotomy was performed. Numerous gas filled cysts were identified in the small bowel wall involving the jejuno-ileal junction and most of the ileum, compatible with the aspect of pneumatosis cystoides intestinalis, in addition a perforation of one of the cysts was identified at the level of the mid ileum (Fig. 2) . Resection of the perforated loop with latero-lateral stapled ileo-ileal anastomosis was performed.
Postoperative course was smooth, the patient resumed bowel function and regular diet soon after the operation. However the patient faces for several days diarrhea that resolved progressively. 9 months post operation she was readmitted to our institution for hip fracture. 
Discussion
PCI is most frequently found in the ileum, followed by the colon, and in nearly 20% of cases both in the small and the large intestine [4] , however recent studies revealed increasing incidence in the colon due to increase use of colonoscopy and barium enemas [1] . In our case, the patient presented diffuse involvement of the small bowel; however the large bowel was preserved.
PCI may be asymptomatic and discovered incidentally, however the most common symptoms are abdominal pain and diarrhea (53%), followed by abdominal distention, nausea and vomiting, bloody stool, mucus stool and constipation. Nearly 16% of PCI patients has complications such as intestinal obstruction and perforation [5] .
PCI can be divided into primary and idiopathic (15%) or secondary (85%). No identifiable underlying or predisposing factor has been identified responsible for the onset of the primary or idiopathic type [1] .
The pathophysiology of secondary PCI is poorly understood; there are several theories based on the numerous predisposing factors. In the mechanical theory predisposing factors such as bowel obstruction, gastroenteric tumor, colonoscopy-may result in intestinal wall injury or increased intra-luminal pressure that serves as the driving force for intramural gas accumulation. Chronic pulmonary diseases such as chronic obstructive pulmonary disease, asthma, and interstitial pneumonia result in alveolar rupture that leads to pneumomediastinum that dissects along the aorta and then along the mesenteric vessels to the bowel wall. Gas produced by Gas-forming bacteria may enter the mucosal barrier due and consequently this gas accumulates within the bowel wall. Also malnutrition can prevent the digestion of carbohydrates, which leads to increased bacterial fermentation, and production of large volumes of gas leading to distention and ischemia and subsequently the submucosal dissection of gas. Finally PCI is also associated with connective tissue disease, hormonal therapy and chemotherapy [5] .
In our case we could not identify any specific predisposing factor, so we considered the patient as developing primary PCI, and the patient presented directly with bowel perforation that is an uncommon complication, after having diarrhea for 2 weeks.
CT is the most sensitive tool for diagnosis, in addition to showing the presence of air in the bowel wall, it also show findings that may indicate a potential causes of PCI such as bowel wall thickening, altered contrast mucosal enhancement, dilated bowel, soft tissue stranding, ascites, and the presence of portal air [6] .
Colonoscopy is helpful in excluding other colonic lesions and it shows the submucosal cysts that have a typical dual appearance: multiple white small cysts coupled to a sub-atrophic mucosa or larger cysts (up to 3 cm) with a reddened overlying mucosa [7] .
The appropriate therapy is related to the underlying cause of PCI. The majority of patients without pronounced symptoms are cured without any treatments. If the symptoms are pronounced, a conservative approach to treatment is allowed, such as gastrointestinal decompression, intestinal "rest", parenteral nutrition, and fluid and electrolyte supplementation, antibiotics and oxygen [5] .
Surgical therapy is a second-line therapy, reserved for complications such as intestinal obstruction and perforation, or cases with precancerous conditions [8] . The surgical decision should not rely only on the radiologic picture of pneumoperitoneum, but should be coupled to the clinical symptoms [9] . In our case the patient was operated due to a presumed bowel ischemia, perforation and localized peritonitis, however perforated PCI was found during the operation and was treated by segmental bowel resection.
Conclusion
PCI is a rare entity, however it is a very challenging condition for diagnosis and treatment, especially that it may present with multiple pathologies, the treatment unless complicated should be conservative even in the presence of pneumoperitoneum, after excluding complications.
